Abstract Five hundred gay and other men who have sex with men (G&MSM) from Buenos Aires, Argentina completed an assessment regarding substance use and sexual behavior. During the past 2 months, 78 % of participants consumed alcohol and 61 % drugs. Over 20 % of participants reporting alcohol, marijuana, cocaine sulfate, or tranquilizer use, did so daily. Heavy alcohol use was more likely among participants with greater mood reactivity (AOR = 1.64) and less likely among those who identified as gay (AOR = 0.38). Weekly drug use was less likely among older (AOR = 0.98), and gay-identified participants (AOR = 0.50), but more likely among participants with greater mood reactivity (AOR = 1.49). Drug use was correlated with unprotected anal and vaginal intercourse with men, women, and transvestites among non-gay identified participants (r = 0.22). Findings highlight the need to reduce substance use and sexual risk behavior in this population.
Introduction
Numerous epidemiological studies in the United States have found that rates of alcohol and drug use among gay and bisexual men are higher than in the general population [1] [2] [3] [4] [5] [6] [7] . For example, results from the National Epidemiologic Survey on Alcohol and Related Conditions (N = 34,653) estimate that among gay-identified men (N = 190), approximately 18 % engaged in heavy alcohol use, 25 % used marijuana, and 17 % used other drugs during the past 12 months; 17 % met criteria for alcohol dependence. The figures were similar among bisexually identified men (N = 90), with the exception of marijuana use, which was half the rate presented above [6] . The Urban Men's Study, which used stratified probability sampling to recruit 2,172 gay and other men who have sex with men (G&MSM) from four major US cities in [1996] [1997] [1998] found that, during the past 6 months, 88 % of participants consumed alcohol, 42 % marijuana, 20 % poppers (amyl nitrates), and 15 % cocaine; use of ecstasy, speed, and barbiturates was reported by approximately 10 % of respondents, while less than 5 % reported using crack, psychedelics, and opiates [7] . The Explore study, which recruited 4,295 HIVnegative G&MSM from five major US cities from 1999 to 2000 for a behavioral HIV risk-reduction intervention, found that among their sample, use of alcohol, marijuana, cocaine, amphetamines, and heroin was similar to the Urban Men's Study results, but the percent of respondents reporting use of poppers (37 %) and hallucinogens (24 %) was higher [1] . These findings are concerning due to the effects of substance use on the physical and mental health of G&MSM and the well-established association between substance use and HIV risk behavior [1, 2, [8] [9] [10] [11] [12] [13] [14] [15] . In fact, rates of substance use are greater in high risk groups of G&MSM, such as men who engage in bareback sex [16, 17] .
Much of the literature on substance use among G&MSM has focused on the US and other Western countries. However, the limited research available on substance use among G&MSM in South Africa and Asian countries is showing interesting differences across countries. Lane et al. [18] , found that three-fourths of the G&MSM in the Soweto Men's Study reported heavy drinking and one-fourth used marijuana, but use of substances such as cocaine, ecstasy, heroin, methamphetamine, and GHB (Gamma-Hydroxybutyric acid) was reported by very few participants. Studies in Asian countries [19] [20] [21] have found low levels (0.7-2.0 %) of drug use, although alcohol use was higher (42-70 %), with one study from Thailand [17] reporting that 63 % of participants met criteria for binge drinking (5 ? drinks at one sitting) during the previous 3 months. However, a recent survey of Taiwanese G&MSM who use the Internet to seek sexual partners found that 16 % of their participants had used at least one type of recreational drug during the past 6 months, although the types of substances used were not reported [22] . These studies point to clear national differences among G&MSM in terms of patterns of alcohol and drug use, whether by preference or availability.
There are no published studies to date that present an overview of the prevalence of alcohol and drug use, types of drugs used, patterns of use, or predictors of substance use among G&MSM in Latin America. The limited data available comes from studies focused on HIV risk behavior which have included an assessment of alcohol and drug use to explore the relationship between substance use and HIV risk behavior. In general, these studies have found that alcohol and drug use increases the probability of HIV risk behavior and infection [23, 24] . For example, in a study of G&MSM in seven Latin American countries, using marijuana, cocaine, heroin, and injecting drugs was found to be associated with HIV infection [23] . A follow-up study which compared predictors of HIV infection across the seven countries found that drug use was a significant predictor of HIV infection among MSM in Paraguay, Uruguay, and Bolivia, but not among MSM in Colombia, Ecuador, Peru, or Argentina [24] .
In Argentina, where a literature on HIV and G&MSM is building, data on substance use among this population remains limited. In the largest study of G&MSM in Buenos Aires to date, Pando et al. [25] , found that 41.4 % of respondents reported not drinking currently, 43.2 % reported drinking less than once per week, and 15.4 % more than 2-7 times per week. In terms of drug use, 18.2 % of the participants reported lifetime drug use, 16.3 % reported marijuana use, and 6.5 % reported lifetime cocaine use. In this study, cocaine use, but not overall drug use, was a predictor of HIV infection, although a cohort study of G&MSM in Buenos Aires did not find that cocaine or marijuana were risk factors for HIV infection [26] . These studies, however, used convenience samples composed predominantly of middle and upper-middle class, gay-identified men with high educational levels, which is not representative of the G&MSM population of the Greater Buenos Aires area. Furthermore, the studies explored the use of only alcohol, marijuana, cocaine, and injecting drug use. An in-depth nationally representative study of prevalence of alcohol and drug use [27] that is conducted bi-annually in Argentina (N = 12,589 in 2010 study) does not inquire about the sexual orientation of the respondent, impeding the ability to compare rates of substance use between sexual minority men and women and their heterosexual counterparts.
Understanding patterns of alcohol and drug use among G&MSM in Argentina is important in order to assess the need for prevention and treatment programs aimed at this population. Furthermore, if the association between substance use and HIV risk behavior seen in other countries is replicated in Argentina, programs addressing this association will be essential, especially given both the high HIV prevalence of 17 % (31 % in men who only have sex with men) and incidence of 4.53/100 person-year (5.60/100 person-year in men who only have sex with men) in this population [28] .
This paper aims to address this gap in the literature by presenting data on the epidemiology of substance use among G&MSM in the greater Buenos Aires area as well as how substance use in this population is related to HIV sexual risk behavior.
Methods
This research study received approval from the Institutional Review Board of the New York State Psychiatric Institute in the US and the Independent Ethics Committee of the School of Medicine at the University of Buenos Aires, in Argentina. Written consent was obtained from all participants prior to enrollment in the study.
Data Collection
For a detailed discussion of the formative qualitative work that preceded data collection and details regarding the use of Respondent Driven Sampling (RDS) [29, 30] in this study, such as how the network size of participants was assessed, recruitment yields by seed, and weighting process for the data, we refer the reader to Carballo-Dieguez et al. [31] .
To be eligible for the study, potential participants needed to identify as a man, be 18 years of age or older, have had sex with another man or a male-to-female (MTF) transvestite (transvestite rather than transgender is the term used in Buenos Aires; the category includes both pre-and postoperative individuals) in the prior 6 months, have had sex at least 10 times with a man or MTF transvestite in his lifetime, reside in the Buenos Aires metropolitan area, have a recruitment coupon received from a prior participant (except for seeds), and agree to provide a blood sample for HIV and STI testing. Participants were given a monetary incentive equivalent to US$20 (which was equivalent to the cost of 5 movie tickets in Buenos Aires) for completing the study procedures and US$5 for each person they referred that qualified for the study.
During recruitment, 16 seed were enrolled and given three coupons to recruit fellow participants. Seven of these seeds did not recruit any participants and four recruited only one. At the end of recruitment, 89 % of the participants could be traced back to a single seed after 22 waves of referrals. Participant's personal network size ranged from 1 to 50, with a median of 3. Since a primary aim of the study was to estimate HIV prevalence, homophily was assessed based on HIV status and was relatively high (.44 among HIV? and .36 among HIV-).
Participants
Participants in this study were mostly young, with almost half under the age of 25 and approximately 90 % under the age of 45. Over three-fourths were single and two-thirds had not completed high school. Almost two-thirds were unemployed or temporarily employed, and three-fourths earned less than $1000 Argentine pesos per month (approximately US$350), which would be considered low income. When asked to select the word they used to describe their sexual identity, 123 (24.5 %) identified as gay, 181 (36.2 %) identified as bisexual, 109 (21.9 %) as heterosexual, and 87 (17.4 %) as ''Other'' (i.e. ''macho,'' ''passive,'' ''man''). Further details regarding the differences in demographic characteristics across the classifications of sexual identity are provided in Carballo-Dieguez et al. [31] .
Instruments
Participants completed a Web-based survey lasting approximately 60-75 min. Participants unable to use the computer received help from a research assistant who read the questions verbatim and entered the responses. The survey inquired about demographic characteristics, sexual orientation, sexual behavior with men, women, and male-tofemale (MTF) transvestites over the past 2 months, childhood sexual experiences before the age of 13 with a partner that was at least 4 years older, substance use, and mood.
For the alcohol and drug use assessment, participants were presented with a list of different substances one-by-one, beginning with alcohol. If the participant indicated ever using a particular substance, a Likert-type item was then asked regarding the frequency of use in the past 2 months, with possible answers ranging from 0 (Never/None) to 6 (More than once a day). Only for alcohol were participants asked about their typical level of intoxication when drinking. Possible answers to this question included 0 (''Too little to feel any effect''), 1 (''Enough to feel it a little''), 2 (''Enough to feel it a lot''), 3 (''Enough to get drunk''), and 4 (''Enough to feel like you might pass out''). Heavy alcohol use was defined as drinking once per week or more and usually to the point of feeling it a lot, getting drunk, or feeling like they might pass out. Heavy drug use was defined as using an illicit drug once per week or more.
To assess mood, we used the Mood Survey [32] which has two subscales, Mood Level and Mood Reactivity. The former assesses a respondent typical mood, such as happy, sad, or somber. The latter assesses the intensity and frequency with which a respondent reacts to a mood experience. Reliability analyses were conducted on the mood subscales. Two original items from the Level score and 1 item from the Reactivity score were removed due to low correlations with the rest of the scale. The alphas remained modest for both subscales: .689 for the 7-item Level scale and .668 for the 8-item Reactivity scale.
Statistical Analyses
Data were weighted prior to analyses using SPSS. Weights were calculated as the inverse of the participant's personal network size (PNS). This value was then multiplied by the sample size (N) divided by the sum of weights (Rw). The weighting formula is then:
ð1=PNSÞ Ã ðN=RwÞ
This formula is based on the RDS II estimator [33] and produces results that reflect the original sample size of 500. One limitation of these analyses may be the sample size. The original sample size of 500 was proposed based on power analyses specifying a design effect of 2.0. However, it has been suggested that, in some simulations, RDS may require a design effect of 10 or higher [34] , so caution should be used in interpreting these findings as the true population values. In addition, weighting data based on a single network size value, may not achieve unbiased estimates. As an RDS study, all results presented in the tables are based on weighted data. However, in order to identify findings that were affected by data weighting, all statistical comparisons were repeated using unweighted data, and any differences are reported in the results.
Logistic regression analyses were used to predict heavy alcohol and drug use. Simple logistic regressions, one for each independent variable, were conducted followed by multiple logistic regressions with all independent variables in the regression model simultaneously. Descriptive data for sexual behaviors and the correlations between those sexual behaviors and substance use were calculated separately for gay and non-gay identified men. Since sexual behavior frequencies typically had a skewed distribution, log-transformed variables were used for the correlations.
Results

Prevalence and Predictors of Substance Use
Alcohol Use
As per Fig. 1 , over 75 % of participants consumed alcohol during their lifetime and during the past 2 months. In results not displayed in the figure, a total of 121 participants (32 % of those who drank in the last 2 months, and 25 % of the entire sample) were considered to be heavy drinkers. As per Table 1 , simple regression analyses revealed that heavy alcohol use was less likely among participants who were employed (AOR = 0.82; 95 % CI 0.67-1.00) and those who identified as gay (AOR = 0.32; 95 % CI 0.18-0.58) and more likely among those with greater mood reactivity (AOR = 1.53; 95 % CI 1.21-1.95). Multiple regression analyses revealed that heavy drinking was more likely among participants with greater mood reactivity (AOR = 1. 
Drug Use
As per Fig. 1 , well over half the participants reported using drugs and approximately 40 % reported poly-drug use. Marijuana and cocaine were the most frequently used drugs, with approximately half the participants reporting marijuana use over their lifetime and over the past 2 months, while approximately 40 % reported ever using cocaine and 30 % reported using it during the past 2 months. Use of cocaine sulfate (known in Argentina as pasta base) and tranquilizers was reported by a significant portion of respondents, with approximately 20 % of participants using them during their lifetime and 15 % using them over the past 2 months. Each of the other substances assessed were used by less than 5 % of participants. As Fig. 2 demonstrates, the rate of use for the most frequently used substances was high: 60 % of respondents who reported using alcohol and marijuana did so at least weekly, as did approximately 45 % of those who reported using cocaine sulfate, tranquilizers, and cocaine. Over 20 % of participants who reported using alcohol, marijuana, cocaine sulfate, or tranquilizers, did so once or more per day.
As seen in Table 1 
Sexual Risk Behavior and Substance Use
Because the regression analyses showed that non gayidentified men were more likely to engage in heavy alcohol and drug use than gay identified men, we used this dichotomy to compare participants in terms of their sexual risk behavior and its relation to their substance use.
Sexual Risk Behavior
As presented in Table 2 , this is a sample with high rates of sexual risk behavior across partner types. Gay-identified Participants who were not gay-identified had, on average, eleven sexual partners (SD 17.82), with five occasions (SD 5.21) of UAI or UVI over the past 2 months. A much greater percentage of these men engaged in insertive, versus receptive, UAI with other men during the past 2 months. Approximately half engaged in UAI or UVI with a woman during this time frame, while a third engaged in insertive UAI with a transvestite. Few engaged in receptive UAI with a transvestite. Table 3 presents correlations between frequency of alcohol and drug use and frequency of specific sexual risk behaviors among participants who reported engaging in sex with a particular type of partner (i.e. men, women, transvestites). Among gay identified men, frequency of alcohol or drug use was not related to sexual risk behavior. Among non-gay identified men, lower alcohol use was correlated to greater frequency of receptive UAI with men (r = -0.18; p B .01) and with transvestites (r = -0.24; p B .01). Also among these non-gay identified men, higher frequency of drug use was related to more sex partners (r = 0.11; p B .05), and higher frequency of UAI and UVI, including higher frequency of insertive UAI with men (r = 0.12; p B .05), insertive UAI and UVI with women (r = 0.18; p B .01 and r = 0.24; p B .01, respectively), and insertive UAI with transvestites (r = 0.15; p B .05).
Sexual Risk Behavior and Substance Use
Unweighted Results Unweighted results were compared to the weighted values reported in Tables 1 and 3 . Overall, the pattern of significant results was similar, but there were a few differences. In Table 1 , regarding heavy alcohol use, having tested positive prior to the study is significantly associated (p = .023) in the unweighted simple logistic regression. Regarding drug use, two significant associations become non-significant when the data are not weighted: prior HIV? test in the unweighted simple logistic regression and age in the multiple logistic regression. In Table 3 , three non-significant correlations become significant when using unweighted data. Among gay participants, alcohol use is significantly correlated with frequency of UAI or UVI (r = .187, p = .027), receptive UAI (r = .182, p = .036), and insertive UAI (r = .223, p = .010).
Discussion
This study, the broadest assessment of substance use among G&MSM conducted to date in the greater Buenos Aires, Argentina area, presents a worrisome picture, with high rates of alcohol and drug use among this population. Findings that a third of the G&MSM who drink do so excessively and 40 % are poly-drug users are concerning. Use of marijuana, cocaine, cocaine sulfate, and tranquilizers is not only prevalent, but also frequent among those who use them, suggesting possible dependence and increased potential for physical and mental health sequelae. The rates of drug use found in this study are generally comparable to those found in the same population in the US [1, 7, 8] but much higher than those found in G&MSM populations in developing countries [18] [19] [20] [21] [22] . The nationally representative study on substance use conducted biannually in Argentina [27] showed that lifetime prevalence of alcohol, marijuana, and cocaine among 18-49 year olds (the ages encompassing more than 90 % of our participants) was approximately 80, 14, and 5 % respectively, while past year use was approximately 66, 6, and 2 %. Lifetime use of cocaine sulfate, crack, heroin, ecstasy, hallucinogenics, tranquilizers, and inhalants, was reported by less than 4 % of respondents and past year use was less than 2 %.While the findings from this study are not directly comparable to those of the national study in Argentina, our findings suggest that rates of alcohol and drug use among G&MSM are much higher than among the general Argentine population.
Higher rates of substance use and other mental health disorders among sexual minority men have often been attributed to being part of a stigmatized, minority group which results in increased stress [6, [35] [36] [37] [38] as well as community socialization in settings such as gay bars which facilitate alcohol and, possibly, drug consumption [9] . Our findings that heavy alcohol and drug use was higher among the participants who were not gay-identified replicate findings from another recent study in Latin America [39] . There might be numerous reasons for this difference. First, the higher rates of alcohol and drug use among this subpopulation may be related to coping with internalized homophobia regarding same sex attraction or behavior. There might also be an underlying sensation seeking trait that may account for non-gay identified men having occasional sex with men or transvestites as well as frequently using alcohol or drugs, independently of internal conflict regarding same sex attraction or behavior. These factors have been found to be related to increased alcohol and drug use among Latino MSM in the US [2] .
In general, these results clearly highlight the need for substance abuse prevention and treatment programs targeting and tailored to G&MSM, who may be hesitant to access treatment programs due to fears of discrimination or not being understood [40] [41] [42] and who fare better in treatments tailored to them [43] .
Findings regarding the association between substance use and sexual risk behavior were surprising in a number of ways given results from previous studies which have found the two to be associated. Among the unexpected findings was that increased alcohol and drug use was not associated with increased sexual risk behavior among the gay-identified participants. Thus, in this sample, while the majority of the gay-identified participants reported engaging in UAI, it does not appear to be facilitated by alcohol or drug use. However, given that knowledge of being HIV positive was associated with lower alcohol and drug use, this finding may also be attributed to the higher rates of HIV infection in the gayidentified men.
Also striking were findings regarding the non-gay identified men, including the inverse relationship between alcohol use and receptive UAI with men or transvestites. These findings have to be considered cautiously as only 11 % of the non-gay identified men reported engaging in receptive UAI with another man, and 7 % reported doing so with a transvestite. Further exploration into these findings revealed that although few non-gay identified participants engaged in receptive UAI with male or transvestite partners and if they did, it was infrequent, there was a subset of participants who reported frequent receptive AI with male and transvestite partners, including some who appeared to have a regular partner with whom they engaged in this practice. These participants also reported very little alcohol use. Thus, it appears that while alcohol use can disinhibit non-gay identified men to occasionally engage in receptive AI with men or transvestites, there is a subset of these men for whom this behavior is part of their sexual repertoire and does not require substance use related disinhibition, especially if the male or transvestite partner is a regular partner. Thus, our approach to analyzing this data, which explored overall substance use and sexual behavior among the sample versus individual differences may have also contributed to this finding.
More expected was the finding that frequency of drug use was associated to increased sexual risk behavior among men who do not identify as gay. Among these men, the drugs may produce a disinhibitory effect that facilitates sexual encounters with other men or transvestites, especially in the context of homophobia. That the association between drug use and UVI and UAI was strongest with female partners is concerning. Given the low prevalence of HIV among the general population in Argentina, which is currently at 0.4 % [44] these men may not perceive sex with women as putting them at risk of HIV infection, which may result in more infrequent use of condoms for sex, especially if the partner is practicing another method of birth control. But, with HIV prevalence among this subgroup of participants at approximately 12 % [28] , they can act as a bridge between MSM and the general population [45, 46] .
While this study provides the most comprehensive assessment of substance use and its relation to sexual risk behavior among G&MSM in Argentina, there are a number of limitations that must be considered. First, although RDS minimizes some of the biases present in other recruitment methodologies used to recruit G&MSM, we cannot be assured that this is a representative sample of G&MSM in Buenos Aires. Second, our general approach to assessing the relationship between substance use and sexual risk behavior may obscure associations that may be found if we had assessed the relationship through other means that explored the temporal relationship between substance use and sexual risk behavior. Lastly, it must also be considered that the data presented are based on self-report and subject to recall and social desirability biases as well as dependent on the accurate reporting of the participant. Nonetheless, we believe the findings significantly contribute to understanding the epidemiology of substance use among G&MSM in Buenos Aires as well as to how substance use relates to sexual risk behavior in this population. And, we believe the findings begin to address the gaps in knowledge of substance use among G&MSM in Latin America.
